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2. Citations and explanations (Rule 70.7) 

The invention relates to an underpressure -activated valve 
mechanism for controlled dispensing of fluids. Accordingly, 
unintended outflow from a receptacle can be avoided. 

Documents cited in the International Search Report: 

US20030029503 Al 
US4850533 Al 
US3705601 Al 
US4971048 Al 
US20020189683 Al 
US20030071136 Al 

The cited documents represent the general state of the art. 
The invention defined in claims 1-10 is not disclosed by any 
of these documents. In particular, the present invention 
differs from prior art in that the valve extends in the 
longitudinal direction of the pipe. Thus, it can be used for 
drinking straws. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed valve 
mechanism. Therefore, the claimed invention is not obvious to 
a person skilled in the art. 

Accordingly, the invention defined in claims 1-10 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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A VALVE DEVICE IN A PIPE FOR A RECEPTACLE 

The present invention concerns a device for an underpressure- 
activated dispensing valve in a pipe, for example a drinking 
straw. In its position of use, the pipe is intended for 
5 connection to a receptacle containing a fluid, for example a 
liquid food article, at a pressure P3 . The pressure P3 in the 
receptacle may constitute an overpressure relative to the 
ambient pressure PI of the receptacle and the pipe, for 
example atmospheric pressure or another pressure reference. 

10 The fluid and the receptacle, however, do not have to be 
overpressured relative to PI. The purpose of the present 
valve device is, among other things, to prevent unintended 
fluid outflow from the receptacle. For example, the 
receptacle may be shaped as a rigid drinking receptacle or a 

is soft drinking bag. 

Fluid outflow from the receptacle may be initiated by, for 
example, a person sucking in one end of the pipe, thus 
supplying the dispensing valve with a valve-activating and 
valve-opening underpressure P2 relative to said ambient 
20 pressure PI . 
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A similar valve device and associated method is disclosed in 
Norwegian patent application no. 20015957. The device 
according to this patent application comprises, among other 
things, an outer casing and an inner pipe being movable 
relative to each other. The inner pipe may be deformable or 
connected to a bellows. When the inner pipe is supplied an 
underpressure P2, it is moved relative to the outer casing, 
thereby allowing an outlet opening in the valve to open to 
fluid outflow from a drinking receptacle connected thereto. 
When the underpressure P2 ceases, the valve will close the 
outlet opening automatically, even at an overpressure P3 in 
the receptacle. 

In some other known valve devices, opening and closing of the 
valve is carried out through manual and mechanical movement 
of the sealing element of the valve. Many such valves will 
open automatically at an overpressure P3 in the receptacle to 
which the valve is connected, which may cause unintended 
fluid outflow and spill. Therefore, such valves are used 
essentially for non-pressurized fluids, for example water. 

Moreover, many of the known valve devices have a complex 
shape and manner of operation, and thus they may be 
relatively expensive to manufacture. 

The object of the present invention is to prevent or remedy 
disadvantages of prior art. The object is achieved by means 
of features disclosed in the following description and in the 
subsequent claims . 

The present invention concerns a device for a dispensing 
valve in a pipe. In its position of use, the pipe is 
connected to a receptacle containing a fluid at a pressure 
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P3. Similar to valves in general, the present valve also 
comprises the following valve elements: 

- an activating element; 

- a sealing element which is force- transmit tingly 
connected to the activating element; and 

- a valve seat against which the sealing element seals 
when the valve is inactive and in its position of rest* 

The pipe is open at least in a first end and contains at 
least: 

- a separate pressure balancing channel communicating 
only with the ambient pressure PI of the pipe; 

- a suction channel communicating with the first end of 
the pipe and with the valve, and which is closed at a second 
end of the pipe; and 

- said activating element in the form of a flexible 
membrane attached internally in the pipe, and which separates 
the pressure balancing channel from the suction channel. 

The valve is arranged to open to fluid outflow when the 
suction channel, via the first end of the pipe, is supplied 
an underpressure P2 which is less than said ambient pressure 
PI by a predetermined value, whereby the membrane 6 is 
exposed to a pressure difference (P1-P2) which activates and 
moves the membrane, thereby transmitting a valve-opening 
force to the sealing element. 

The distinctive characteristic of the present valve device is 
that the membrane, the sealing element and its valve seat 
have a lengthy shape and extend in the longitudinal direction 
of the pipe; and 

- wherein the opposite long sides of the membrane are 
attached to the inside of the pipe and at a distance from 
each other. 
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The pipe according to the invention may be circular in cross- 
section, but it may also have other suitable spatial shapes. 
For example, the pipe and the valve device may spiral in the 
longitudinal direction, thereby providing them with greater 
5 strength and ability to resist damage when influenced by 
external forces . 

Advantageously, the pipe and its internal valve elements may 
be formed from various materials and/ or material 
combinations, preferably from plastics materials. For 

10 physical protection, it may be advantageous to use a 
relatively rigid material and/or a relatively rigid 
construction externally, whereas softer materials may be used 
to a larger extent for internal valve elements. This 
particularly concerns areas in which the valve's sealing 

15 element and valve seat engage in order to ensure reliable 

closing of the valve. Choices of suitable materials, however, 
are considered obvious to a person skilled in the art. 

The pipe with the internal valve according to the invention 
implies, among other things, the advantage that it may be 
20 extruded in one part without using particularly advanced 
technology. 

In one embodiment, the lengthy sealing element may be force- 
transmittingly connected to the lengthy membrane via a 
lengthy and axially extending first valve rib attached to the 
25 membrane and projecting outward therefrom; 

- wherein the lengthy valve seat communicates with the pipe 
via a lengthy and axially extending second valve rib attached 
to the inside of the pipe and projecting outward therefrom; 

- whereby an internal fluid outflow channel, which is open at 
30 the second end of the pipe, is defined between the membrane, 
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the inside of the pipe and said two valve ribs. This 
embodiment implies the advantage of the pipe forming a 
continuous and protective jacket around the valve elements in 
the internal dispensing valve. 

In another embodiment/ the second end of the pipe may be 
closed, whereby the suction channel also is closed at this 
end; 

- wherein the wall of the pipe is provided with an axially 
extending and through-going slit arranged vis-a-vis the 
suction channel, in which one slit surface of the slit 
constitutes the lengthy sealing element, whereas the other 
slit surface of the slit constitutes the lengthy valve seat; 
and 

- wherein the sealing element and the lengthy membrane are 
force-transmittingly connected via an intermediate wall 
portion of the pipe; 

- whereby said two slit surfaces will move away from each 
other and open to fluid outflow when the suction channel is 
supplied said valve-opening underpressure P2 . This other 
embodiment implies the advantage that the pipe and its 
dispensing valve constitute a very simple form of 
construction, which is easy to mass-produce. 

In the latter embodiment, at least a longitudinal portion and 
perimeter portion of the pipe may also be enclosed by an 
outer tubular mantle, said portions including said dispensing 
valve ; 

- wherein a first end of the mantle is attached sealingly 
against the pipe in a region between the first end of the 
pipe and its dispensing valve, whereas a second end of the 
mailt 1 e is open ; 

- whereby an external fluid outflow channel is defined 
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between the pipe and the outer mantle. Similar to the pipe 
containing the dispensing valve, the mantle may have any 
suitable cross-sectional shape and profile with associated, 
unlimited embodiment possibilities. 

The outer tubular mantle may be comprised of a separate outer 
pipe. The separate outer pipe may also be telescopically 
arranged, whereby the outer pipe is extensible and 
contractible in its longitudinal direction. 

As an alternative, the outer tubular mantle' may be 
incorporated together with a longitudinal portion of the pipe 
containing the dispensing valve. 

The second, open end of the mantle may be shaped as a point, 
whereby the second end of the mantle may be readily inserted 
into said fluid receptacle. 

The second end of the pipe containing the dispensing valve 
may also be shaped as a point, whereby the pipe may be 
readily inserted into said fluid receptacle. This is 
particularly useful if the pipe is to be used as a drinking 
straw and is stabbed through the wall of an associated 
drinking receptacle. 

Furthermore, said pressure balancing channel may be connected 
to at least one vent communicating with the ambient pressure 
PI of the pipe 2 . 

Hereinafter, four non-limiting examples of embodiments of the 
device according to the invention are described with 
reference to the following drawings, in which: 
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Figure la shows a front view of a longitudinal portion of a 
pipe containing a valve device according to the invention/ 
the figure also showing a section line A-A through the pipe; 

Figure lb shows a cross-section along section line A-A shown 
in figure la, in which the figure shows a first embodiment of 
the present valve in an inactive and closed state; 

Figure lc shows the cross-section according to figure lb, but 
in this figure the valve is shown in an active and open 
state; 

Figure 2a shows a cross-section along section line A-A shown 
in figure la, in which the figure shows a second embodiment 
of the present valve in an inactive and closed state; 

Figure 2b shows the cross-section according to figure 2a, but 
in this figure the valve is shown in an active and open 
state; 

Figure 3a shows a longitudinal section through a pipe 
containing a valve device according to the invention, in 
which a tubular mantle encloses the pipe, the figure also 
showing a section line B-B through the pipe and the mantle; 

Figure 3b shows a cross-section along section line B-B shown 
in figure 3a, the figure showing a third embodiment of the 
present valve in an inactive and closed state, in which said 
mantle is comprised of a separate outer pipe; and 

Figure 3c also shows a cross-section along section line B-B 
shown in figure 3a, the figure showing a fourth embodiment of 
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the present valve in an inactive and closed state, in which 
said mantle is incorporated together with a portion of the 
pipe. 

The figures are schematic and may therefore be somewhat 
5 distorted with respect to sizes and relative positions of 

details shown in the figures. Similar reference numerals are 
substantially used for similar or corresponding details in 
the various examples of embodiments of the invention. 

Figures la-lc show a first embodiment of a pipe 2, for 

10 example a drinking straw in a plastics material, provided 
with an internal valve 4 according to the invention. In 
figures lb and 1c, the valve 4 is shown in a closed and an 
open state, respectively. Downstream-directed arrows in 
figure lc indicate the outflow direction. The valve 4 

is consists of a flexible membrane 6, a sealing element and a 
valve seat, these components preferably being formed from 
plastics materials. According to the invention, all of these 
constructional elements have a lengthy shape and extend in 
the longitudinal direction of the pipe 2 . The opposite long 

20 sides 8, 8' of the membrane 6 are attached to the inside 10 
of the pipe 2 and at a distance from each other. A separate 
pressure balancing channel 12 thus exists between the pipe 2 
and one side 14 of the membrane 6. The pressure balancing 
channel 12 communicates only with the ambient pressure PI of 

25 the pipe 2 via at least one vent 16. 

A lengthy and axially extending first valve rib 18 is 
attached approximately midway on the other side 20 of the 
membrane 6 and projects outward therefrom. At its free end, 
the valve rib 18 is provided with a transverse sealing 
30 element 22 with a sealing surface facing the other side 20 of 
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the membrane 6. In this embodiment/ the sealing element 22 
and said valve rib 18 form an L~shaped and relatively rigid 
valve element. Thereby, the sealing element 22 is force- 
transmittingly connected to the membrane 6. 

In addition, a lengthy and axially extending second valve rib 
24 is attached to the inside 10 of the pipe 2 and projects 
outward therefrom toward the sealing element 22 . At its free 
end, the valve rib 24 is provided with a transverse valve 
seat 26 facing the sealing surface of the sealing element 22, 
'and being capable of cooperating with this surface in order 
to open or close the valve 4. The valve seat 2 6 and the 
second valve rib 24 form an L- shaped and relatively rigid 
valve element, which is force- transmit tingly connected to the 
pipe 2. Figure lb shows the valve seat 26 and the sealing 
element 22 placed sealingly against each other when the valve 
4 is inactive and in its position of rest, in which position 
the membrane 6 is provided with a certain bias. Figure lc 
shows the valve 4 in its active and open position of use. 

Between the other side 20 of the membrane 6 and the pipe 2, 
the first and second valve ribs 18, 24 thus define a suction 
channel 28 and a fluid outflow channel 30. The suction 
channel 28 communicates with an open first end 32 of the pipe 
2, whereas the outflow channel 30 is open at a second end 34 
of the pipe 2 . When the pipe 2 is connected to a fluid 
receptacle (not shown) with a pressure P3 , for example an 
overpressure, the outflow channel 30 also has a pressure P3 , 
as shown in figures lb and lc . The pressure balancing channel 
12, however, is provided separate from the suction channel 2 8 
and the outflow channel 30, for example by using welding or 
gluing to fix the membrane 6 to the pipe 2 in vicinity of its 
first and second ends 32, 34. The valve 4 is opened to 
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outflow when the suction channel 28 is supplied an 
underpressure P2 via the first end 32 of the pipe 2, as shown 
in figure lc. When the underpressure P2 in the suction 
channel 28 ceases and is replaced by the ambient pressure PI, 
the flexible membrane 6 will move back automatically to its 
position of rest due to said bias in the membrane 6, as shown 
in figure lb. 

Figures 2a and 2b show a second embodiment of a pipe 2, for 
example a drinking straw, provided with a valve 4 according 
to the invention, insofar as both the pipe 2 and the valve 4 
preferably are formed from plastics materials. The figures 
show the pipe 2 in the state it will exist after being 
inserted into a fluid receptacle (not shown) with a pressure 
P3, for example an overpressure. Contrary to the preceding 
examples of embodiments, the pipe 2 does not contain an 
outflow channel 30, but only a pressure balancing channel 12 
and a suction channel 28. Also this pressure balancing 
channel 12 is provided with at least one vent 16 
communicating only with the ambient pressure PI. The second 
end 34 of the pipe 2 is closed, whereby the suction channel 
28 also is closed at this end. The pressure balancing channel 
12 is provided separate from the suction channel 28, for 
example by using welding or gluing to fix the membrane 6 to 
the pipe 2 in vicinity of its first and second ends 32, 34. 
In figures 2a and 2b, the valve 2 is shown in a closed and an 
open state, respectively. Downstream-directed arrows in 
figure 2b indicate the outflow direction. 

Similar to the first example of an embodiment, the valve 4 
consists of a flexible membrane 6, a sealing element and a 
valve seat, all of which extend in the longitudinal direction 
of the pipe 2. Also this membrane 6 is provided with a 



P24669DE1 - 17.06.05 



AMENDED SHEET 



11 



PCT/NO 2004/ 0 002 45 
2 0 -06- 2005 



certain bias when in its position of rest. Additionally, the 
membrane 6 is provided with a thin flexure zone 3 6 extending 
in the longitudinal direction of the pipe 2, and yielding 
upon movement of the membrane 6. According to the invention, 
the opposite long sides 8, 8' of the membrane 6 are attached 
to the inside 10 of the pipe 2 and at a distance from each 
other . 

In this example, the wall of the pipe 2 is provided with an 
axially extending and through-going slit 38 arranged vis-a- 
vis the suction channel 28. One slit surface 40 of the slit 
38 constitutes the lengthy sealing element of the valve 4, 
whereas the other slit surface 42 of the slit 38 constitutes 
the lengthy valve seat of the valve 4. The slit 38 is 
arranged obliquely through the wall of the pipe 2. Thereby, a 
potential overpressure P3 at the outside of the pipe 2 will 
force the slit surfaces 40, 42 tighter together and close the 
valve 4 better than that of an atmospheric pressure P3 
outside the pipe 2 . 

The lengthy membrane 6 and the one slit surface 40, which 
constitutes the sealing element of the valve 4, are force- 
transmittingly connected via an intermediate wall portion 44 
of the pipe 2. When the suction channel 28 is supplied said 
underpressure P2 via the first end 32 of the pipe 2, the two 
slit surfaces 40, 42 will move away from each other and open 
the valve 4 to fluid outflow, as shown in figure 2b. When the 
underpressure P2 in the suction channel 28 ceases and is 
replaced by the ambient pressure PI, the flexible membrane 6 
will move back automatically to its position of rest due to 
said bias in the membrane 6, as shown in figure 2a. 
Advantageously, the second end 34 of the pipe 2 may be shaped 
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as a closed point 46, whereby the pipe 2 may be readily 
inserted through and into said fluid receptacle. 

Figure 3a shows a longitudinal section through a further pipe 
2, for example a drinking straw, provided with a valve 4 
arranged according to the second embodiment of the invention. 
This longitudinal section shows the internal pressure 
balancing channel 12 of pipe 2. Herein, the second end 34 of 
the pipe 2 is shaped as a closed point 46. Moreover, a 
longitudinal portion and a perimeter portion of the pipe 2 
are enclosed by an outer tubular mantle 48 made from a 
plastics material, said longitudinal portion and perimeter 
portion including the valve 4. A first end 50 of the mantle 
48 is attached sealingly against the pipe 2 in a region 
between its first end 32 and its valve 4, whereas a second 
end 52 of the mantle 48 is open and shaped as a point 54 
extending a little past the closed point 46 of the pipe 2. 
Thus, a fluid outflow channel 56 is defined between the pipe 
2 and the mantle 48. After having stabbed the pipe 2 and the 
mantle 48 through and into said fluid receptacle having a 
pressure P3 , the pressure P3 also will exist in the fluid 
outflow channel 56. Figure 3a also shows a vent 16 into the 
pressure balancing channel 12 via the mantle 48 and the pipe 
2. The vent 16 is arranged between the first end 50 of the 
mantle 48 and said longitudinal portion/perimeter portion of 
the pipe 2, which includes the valve 4. The figure also shows 
a region 58 at the first, open end 32 of the pipe 2, in which 
the membrane is fixed through welding to the inside 10 of the 
pipe 2 , and in which the figure also shows a section through 
the membrane 6 in proximity of this region 58. In its 
opposite end, the membrane 6 is fixed through welding to the 
pipe 2 at its closed point 46. Thereby, the pressure 
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balancing channel 12 is arranged separate from the suction 
channel 28 of the pipe 2. 

Figure 3b shows a third embodiment according to the 
invention, in which the outer tubular mantle is comprised of 
a separate outer pipe 48a. Thus, said fluid outflow channel 
56 constitutes a peripherally continuous annulus . 

Figure 3c shows a fourth embodiment, in which an outer 
tubular mantle 48b is incorporated together with a portion of 
the pipe 2. Thus, said fluid outflow channel 56 constitutes a 
peripherally discontinuous annulus. 

The valve designs according to these examples of embodiments 
provide the favourable result of closing the valve 4 even 
tighter when the pressure P3 in the receptacle is 
overpressured, for example when the receptacle contains a 
fizzy soft drink or similar, which prevents unintended 
outflow and spill. This is a substantial difference from 
known valve devices which are opened and closed through 
manual and mechanical movement of the valve's sealing 
element, and which will open automatically when an 
overpressure P3 exists in a receptacle connected thereto. 
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Claims 

1. A device for a dispensing valve (4) in a pipe (2), the 

pipe (2) being connected, when in its position of use, to 
a receptacle containing a fluid at a pressure (P3), in 
5 which the valve (4) comprises: 

- an activating element; 

- a sealing element (22; 40) which is force- 
transmittingly connected to the activating element; and 

- a valve seat (26; 42) against which the sealing 

10 element (22; 40) seals when the valve (4) is inactive and 

in its position of rest; 

- in which the pipe (2) at least is open in a first end 
(32) and contains at least: 

- a separate pressure balancing channel (12) 

15 communicating only with the ambient pressure (PI) of the 

pipe (2); 

- a suction channel (28) communicating with the 
first end (32) of the pipe (2) and with the valve (4), 
and which is closed at a second end (34) of the pipe (2); 

20 and 

- said activating element in the form of a flexible 
membrane (6) attached internally in the pipe (2) , and 
which separates the pressure balancing channel (12) from 
the suction channel (28); 

25 - in which the valve (4) is arranged to open to fluid 

outflow when the suction channel (28) , via the first end 
(32) of the pipe (2) , is supplied an underpressure (P2) 
which is less than said ambient pressure (Pi) by a 
predetermined value, whereby the membrane (6) is exposed 

30 to a pressure difference (P1-P2) which activates and 

moves the membrane (6) , thereby transmitting a valve- 
opening force to the sealing element (22; 40), 
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characterized in that the membrane ( 6 ) , the 
sealing element (22; 40) and its valve seat (26; 42) have 
a lengthy shape and extend in the longitudinal direction 
of the pipe (2) ; and 

- wherein the opposite long sides (8, 8') of the membrane 
(6) are attached to the inside (10) of the pipe (2) and 
at a distance from each other • 

The device according to claim 1, 

characterized in that the lengthy sealing 
element (22) is force- transmitting ly connected to the 
lengthy membrane (6) via a lengthy and axially extending 
first valve rib (18) attached to the membrane (6) and 
projecting outward therefrom; and 

- wherein the lengthy valve seat (26) communicates with 
the pipe (2) via a lengthy and axially extending second 
valve rib (24) attached to the inside (10) of the pipe 
(2) and projecting outward therefrom; 

- whereby an internal fluid outflow channel (30) , which 
is open at the second end (34) of the pipe (2) , is 
defined between the membrane (6), the inside (10) of the 
pipe (2) and said two valve ribs (18, 24) . 

(cf . figs, lb and lc) 

The device according to claim 1, 

characterized in that the second end (34) 
of the pipe (2) is closed, whereby the suction channel 
(28) also is closed at this end; 

- wherein the wall of the pipe (2) is provided with an 
axially extending and through-going slit (38) arranged 
vis-a-vis the suction channel (28) , in which one slit 
surface (40) of the slit (38) constitutes the lengthy 
sealing element, whereas the other slit surface (42) of 
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the slit (3 8) constitutes the lengthy valve seat; and 

- wherein the sealing element (40) and the lengthy 
membrane (6) are force- transmitting ly connected via an 
intermediate wall portion (44) of the pipe (2); 

- whereby said two slit surfaces (40, 42) will move away 
from each other and open to fluid outflow when the 
suction channel (28) is supplied said valve-opening 
underpressure (P2) . 

(cf . figs. 2a and 2b) 

The device according to claim 3 , 
characterized in that at least a 
longitudinal portion and a perimeter portion of the pipe 
(2) are enclosed by an outer tubular mantle (48; 48a; 
48b) , said portions including said dispensing valve (4) ; 

- wherein a first end (40) of the mantle (48; 48a; 48b) 
is attached sealingly against the pipe (2) in a region 
between the first end (32) of the pipe (2) and its 
dispensing valve (4), whereas a second end (52) of the 
mantle (48; 48a; 48b) is open; 

- whereby an external fluid outflow channel (56) is 
defined between the pipe (2) and the outer mantle (48; 
48a; 48b) . 

(cf . figs. 3a, 3b and 3c) 



The device according to claim 4, 

characterized in that the outer tubular 
mantle (48; 48a; 48b) is comprised of a separate outer 
pipe (48a) . 
(cf. fig. 3b) 



The device according to claim 5, 

characterized in that the outer pipe (48a) 
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is telescopically arranged, whereby the outer pipe (48a) 
is extensible and contractible in its longitudinal 
direction. 

7. The device according to claim 4, 
characterized in that the outer tubular 
mantle (48b) is incorporated together with a longitudinal 
portion of the pipe (2) containing the valve (4). 

(cf. fig. 3c) 

8. The device according to any one of claims 4-7 , 
characterized in that the second, open end 
(52) of the mantle (48; 48a; 48b) is shaped as a point 
(54) , whereby the second end (52) of the mantle (48; 48a; 
48b) may be readily inserted into said fluid receptacle. 

9. The device according to any one of the preceding claims, 
characterized in that the second end (34) 
of the pipe (2) is shaped as a point (46), whereby the 
pipe (2) may be readily inserted into said fluid 
receptacle. 

10. The device according to any one of the preceding claims, 
characterized in that the pressure 
balancing channel (12) is connected to at least one vent 
(16) communicating with the ambient pressure (PI) of the 
pipe (2) . 
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Fig. 3a 

Fig. 3c 
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